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having at least one test probe (§). The measuring posi-
tion provides for non-destructive identification of the
properties of microwave circuits on small substrate
surfaces even when measuring quasi-planar circuits
having connecting lines in asymmetrical microstrip line
technology. The spatial position of the test probe (5) is
variable and adjustable in three spatial directions rela-

‘tive to the spatial position of the carrier (10).
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MEASURING POSITION FOR MICROWAVE "
COMPONENTS

BACKGROUND OF THE INVENTION

The present invention is directed to a measuring posi-
tion for a microwave component, having a carrier for
the microwave component and at least one test probe.
The present invention is directed to an arrangement for
measuring both analogue as well as digital, hybnd or
monolithically constructed circuits in quasi-planar line
technology having carrier materials (substrates) with an
optimally small surface. For example, single semicon-
ductor components such as, for example, housed or
unhoused transistors, for example MESFETs, have a
small surface, as do components such as hybridly con-
structed or monolithically integrated microwave cir-
cuits (MMIC) or combined arrangements such as chip-
carrier structures.

In the prior art, the measurement of housed transis-
tors has been performed with suitable measuring recep-
tacles wherein the terminal bands of the transistors are
contacted via planar line structures. Unhoused transis-
tors have hitherto been tested in measuring mounts with
a web. Due to the irreversible contacting by bond wire
and solder, this measuring method 1s not non-destruc-
tive. Therefore, the measured transistors can generally
not be re-used. The measurement of complete, mono-
lithically integrated circuits of GaAs material likewise
has the disadvantages recited for the measurement of
unhoused transistors. This measurement 1S not non-
destructive and is complex and is therefore suited nei-
ther for measuring individual components nor for mea-
suring a great number of elements as necessary in the
final testing during the manufacture of components.

There is a measuring position (Cascade Microtech,
Inc.) for measuring planar circuits on a semiconductor
wafer. This measuring position is equipped with test
probes in coplanar hine technology. The measurement
of a component with this type of measuring probe re-
quires a terminal configuration on the component in
coplanar line technology (without base metallization)
or requires through-contactings on the semiconductor
wafer. A measurement of individual integrated circuits
on the chip level or on the chip-carrier level with such
a measuring position is only possible with additional
measures.

SUMMARY OF THE INVENTION

The object of the present invention is to provide a
measuring position for a microwave component, having
a carrier for the microwave component and at least one
test probe. It permits non-destructive identification of
the properties of microwave circuits on optimally small
substrate areas even for the measurement of quasi-pla-
nar circuits with connecting lines in asymmetrical mi-
crostrip line technology. |

This object is inventively achieved by a measuring
position wherein spatial positions of the test probe are
variable and adjustable in three spatial directions rela-
tive to the spatial position of the carrier.

The spatial position of the carrier can be variable and
adjustable in three spatial directions or the spatial posi-
tion of the test probe can be variable and adjustable 1n
three spatial directions. A means for automatic adjust-
ment of the carrier and/or the test probe can be pro-

vided.
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The test probe can be a coaxial line and a coaxial
outer conductor of the coaxial line can press against the
carrier.

The test probe can be designed to exert a mechanical
pressure onto the microwave component. In one em-
bodiment the test probe is rotatably seated via a hinge
or joint. Furthermore, the test probes can be chronolog-
ically movable in arbitrary combinations. A means for
direct testing of a semiconductor component can be
provided within a microwave circuit. The test probe
can have a multi-conductor structure. An integration of
a network into the test probe can also be provided.

A measuring position of the present invention makes
it possible that the dimensions of the circuits to be mea-
sured (dimensions of the substrate, dimensions of the
semiconductor chip, dimensions of the chip carrer,

etc.) for the measurement are limited in the direction

toward low values only by the cross-sectional dimen-
sions of the test probes employed. |
The electromagnetic stray field, the emitted power
and, thus, the electromagnetic coupling of the aperture
fields 1s essentially defined by the cross-sectional dimen-
sions of the test probes in comparison to the wavelength
of the fundamental wave on the lines. The present in-
vention makes it possible to use coaxial line test probes
having an inside diameter of the outer conductor of less
than 0.7 mm. Such values lead to an allowable, mini-
mum distance of the apertures of the employed test
probes of less than 1 mm, which defines the minimally
allowable substrate surface in the measurement. A fur-
ther miniaturization of the overall measuring arrange-
ment as well as of the possible test subject can be carried
out, so that spacings can be realized that allow a direct
measurement of MMICs or of transistors.

BRIEF DESCRIPTION OF THE DRAWINGS

The features of the present invention which are be-
lieved to be novel, are set forth with particularity in the
appended claims. The invention, together with further
objects and advantages, may best be understood by
reference to the following description taken in conjunc-
tion with the accompanying drawings, in the several
Figures in which like reference numerals identify like
elements, and in which:

FIG. 1 shows a plan view of a four gate measuring
mount;

FIG. 2 shows a partial section through a measuring
mount of FIG. 1;

FIG. 3 shows a cross-section through a part of a
measuring mount;

FIG. 4 shows a section through a part of a measuring
mount:

FIG. 5 shows a section through a part of a measuring
mount;

FIG. 6 depicts the aperture region of the coaxial line
test probe for test subjects having coplanar connecting
lines;

FIG. 7 shows a microstrip line test probe;

FIG. 8 shows a cross-section through a shielded dou-
ble line system; |

FIG. 9 shows a cross-section through a planar multi-
conductor structure; |

FIG. 10 shows a conductor structure of an adapted
test probe; and |

F1G. 11 shows a longitudinal section through a filter
or matching network in coaxial line technology.
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DESCRIPTION OF THE PREFERRED
EMBODIMENT

FI1G. 1 shows a plan view (fundamental arrangement)
of a four-gate measuring mount including coaxial line-
to-microstrip line junctions. In the center of the measur-
mg mount. FIG. 1 shows the test subject (without an
overhead conductor) with the substrate 11 that is con-
nected to a measuring system of a conventional type, for
example HP 8410/8510, via coaxial hnes § (DC and RF)
or test probes § (DC).

Using coaxial lines for the test probes §, these coaxial
lines compnise an outer conductor 2, an inner conductor
3 and a dielectric between outer conductor 2 and inner
conductor 3, for exampie Teflon 4. Dependent on the
application, the test probes have DC or RF feeds 6.

The test probes § serve the purpose of contacting test
subjects having lines in coplanar and asymmetrical line
technology whose miniaturization is enabled by the
present invention. A measuring position of the present
invention fundamentally has a bipartite type mechanical
structure and enables the automatic adjustment of the
overall arrangement. Among other things, miniatur-
ized, open coaxial lines, for example solid jacket cables,
are used as test probes 5. At their open end, these coax-
ial lines can have a nose 25, or only the inner conductor
3 can be conducted out of the coaxial line, so that either
the nose 25 or the inner conductor 3 overlaps the sur-
face of the substrate 11 in the plan view of FI1G. 1. The
nose 25 can be composed completely of Teflon 4 or the
nose 28 can comprise a part of the outer conductor 2
and a part of the Teflon 4.

Structural details of the mechanical part of the mea-
suring mount may be seen in FIGS. 2 through §. With a
design of the present invention, there 1s fundamentally
the possibility of measuring circuits in microstrip line
technology whose area 1s on the order of magnitude of
the chip carrier arrangements to be tested. Such chip
carrier arrangements can have dimensions of approxi-
mately 2 X5 mm. In a measurement of the present in-
vention, the circuits are neither modified nor destroyed,
so that they are available for the intended use after the
testing (non-destructive measurement in the microwave
range). It 1s thus not only possible to make spot checks
of production batches, but it is possible to test any man-
ufactured circuit that 1s to be used. FIGS. 2 through §
each respectively show at least a part of the cross sec-
tion of a measuring arrangement of FIG. 1. In particu-
lar, FIGS. 2 through § illustrate the junction between
the test probes and the microstrip lines on the test sub-
ject. This junction can be executed with a miniaturized
coaxial line having a solid jacket. A semi-rigid hine can
be used as the coaxial line, for example UT 34 having an
inner conductor diameter of 0.200 mm and an inside
diameter of the outer conductor of 0.66 mm. The inner
conductor 3 is pressed onto the overhead conductor of
the microstrip line on a substrate 11 by the projecting
nose 28 of outer conductor/Teflon. The substrate 11
can be composed of Al>O3 ceramic having a thickness
of 10 mil and an overhead conductor width of a 50 ohm
line of 0.248 mm. The outside of the coaxial outer con-
ductor 2 can thereby lie on the carrier base plate 10. The
carrier base plate can be composed of CuMoCu. The
end faces in the aperture plane of the open coaxial line
thereby press flush against the edge of the substrate 11.

The chip-carrier arrangement is held and adjusted by
alignment pins 9 in the back side of the carrier base plate
10. The carrier base plate 10 can be additionally fixed by

10

15

20

25

30

35

40

43

S0

55

60

65

4

a mount (carrier holder) 8. The carrier holder 8 can be
composed of Teflon. Teflon is a registered trademark.
The miniaturized coaxial lines 5 have their cross-sec-
tional dimensions selected such that, first, an electro-
magnetic coupling of the two aperture fields 1s pre-
vented on the basis of the relatively small substrate
dimensions and such that, a matching of the characteris-
tic impedance and field line pattern of the two Iline
forms is guaranteed. The difference between the radius
of the inner conductor and the outer conductor of the
coaxial line should therefore approximately correspond
to the height of the substrate 11 in order to avoid add:-
tional matching networks. The coaxial line § can be
arranged at an angle relative to the base area of the
carrier in order to improve the contact between micro-
strip lines and test probes.

A design inclined by an acute angle 1s suitable in
order to diminish the electromagnetic reactants of the
walls of the measuring mount. The surface of the mea-
suring mount should thereby be coated with a suitable
attenuation material.

For inner conductors 3 having small cross-sectional
dimensions, the nose 28 or an additional mechanism, for
example an alignment pin 9 or a holder 8 of dielectric
material having low permittivity is provided in order to
guarantee the adjustment needed for a reproducible
contacting between test subject and test probes. The
test probes § whose nature and number can vary de-
pending on the test subject and contacting (DC and RF)
are mounted in common or individually on one or more
mounts. The test probes are seated resiliently and resist
twisting in a longitudinal direction. The transition from
the test probes to the further measuring system occurs
on the basis of suitable coaxial arrangements.

The significant stray field at the open end of the test
probes § propagates in a volume region whose radius
corresponds to approximately 2-3 times the inside ra-
dius of the outer conductor 2. The minimum distance of
the test probes 1s defined as a function of the position of
the test probes relative to one another. It 1s thereby
respectively assumed that the wavelength of the funda-
mental wave in the coaxial line § is far greater than all
cross-sectional dimensions and that the inner conductor
or, respectively, overhead conductor of the test probes
has only such a length, beyond the aperture plane of the
test probe, that 1s extremely small in comparison to the
wavelength of the fundamental wave in order to avoid
additional emission in this region. This condition, how-
ever, 1s always met given the intended application of the
measuring mount and in the planned frequency range
up to 18 GHz and above 18 GHz, since the thickness of
the substrate approximately corresponds to the differ-
ence between inner conductor radius and outer conduc-
tor radius of the coaxial line 8§ in order to guarantee a
matching of resistance and field pattern in the junction
region between test subject and test probe. For solid
materials, the measuring arrangement can be miniatur-
ized or, respectively, enlarged proportionally to the
operating frequency (assuming no losses) without influ-
encing the properties of the arrangement. Only an ap-
proximately constant influence of the mechanical manu-
facturing tolerances thus must still be taken into consid-
eration.

The basis for a measuring position of the present
invention can be a conventional probe measuring posi-
tion that is rebuilt in the fashion of the present inven-
tion. A microscope can be used with which the adjust-
ment of the test subject, i.e. the adjustment of the over-
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head conductor 26 on the test subject and the inner
conductor 12 of the coaxial line, can be checked. The
horizontal motion (x-z direction FIG. 2) occurs, for
example, manually with the assistance of a micrometer
SCrew or occurs computer-controlied via a correspond-
ing support; the vertical (y-direction) motion occurs
with a suitable arrangement. Additionally, the coaxial
lines can be resiliently moved in a z-direction but pro-
tected against twisting. The properties of the junction
between coaxial line § and microstrip line can thereby
be improved. The contacting of the test subject occurs
in the RF or HF range and in the DC range via the
coaxial lines § or in the DC range via standard test
probes § insofar as these test probes 5 do not deteriorate
the function of the test subject. The measuring arrange-
ment 1s suitable for implementing complete, error-cor-
‘rected (*on carrier”, “on chip” calibration), vectorial
measurements at circuits on an optimally small substrate
surface.

F1G. 2 shows an anti-twist cable layout 17 having
replaceable cables. The replaceable cables are resil-
iently arranged 1n a longitudinal direction. The measur-
ing mount 15 has an alignment pin 14 1n order to pro-
vide a contact pressure of the coaxial inner conductor
12 on the overhead conductor 26 of the substrate 11.
The measuring mount 15 has a damping material 16 on
its surface. The coaxial cable has a SMA connection 13
and the measuring arrangement of FIG. 2 has a platform
1.

FIG. 3 shows a cross section through a part of a
measuring mount similar to the measuring mount of
FI1G. 2. 1t can thereby be clearly seen that the alignment
pin 9 serves the purpose of adjusting the chip carrier 10.
The measuring mount 27 has a resistance laver 28 on its
surface. The pressing mechanism 29, 30 that comprises
an alignment pin 30 of, for example, Teflon and an
alignment pin 29 that i1s arranged inside the measuring
mount 27, serves the purpose of fixing the coaxial line S
and of pressing the coaxial inner conductor 12 of this
coaxial line 5 onto the overhead conductor metalliza-
tion 26 on the substrate 11.

The arrangement of FIG. 3 has an upper part 33 and
a lower part 34. The upper part 33 is composed of the
probe structure and of the upper part of the measuring
arrangement. The lower part 34 of the measuring ar-
rangement 1s arranged on the platform 7 of the probe
measuring position.

In cross section, FI1G. 4 shows a further possibility for
a junction between a coaxial line and a microstrip line.
The coaxial inner conductor 12 contacts the overhead
conductor metallization 26 on the substrate 11. The
underside of the substrate 11 can have a metallization
32. An electrical contact between the substrate metalli-
zation 32 and the outer conductor of the coaxial line is
produced via the outer conductor-to-ceramic contact
31. The length of the modified area 37 is small com-
pared to the wavelength to minimize its electrical influ-
ence. |

FIG. S shows a further version of the pressing mecha-
nism between the test probe and the test subject. The
inner conductor 12 and the outer conductor 43 of the
coaxial line are pressed onto the chip carrier arrange-
ment 10, 11 in that the second part of the measuring
mount 39 is angularly arranged. This second part of the
measuring mount 39 is adjustably arranged in order to
be able to set the mechanical pressure of the coaxial line
against the test subject at the beginning of a measure-
ment. The chip carrier arrangement 10, 11 1s thereby
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resihiently seated in the direction of the arrows 41. The
first part of the measuring mount 40 is also resiliently
fashioned in the direction of the arrows 41. The first
part of the measuring mount 40 and the second part of
the measuring mount 39 are provided with hinges or
joints 42 at a suitable location. The bending point
thereby occurring between the first part of the measur-
ing mount 40 and the second part of the measuring
mount 39 1s shown exaggerated 1n FIG. 5 1n order to
illustrate this principle.

The pressing direction in which the coaxial line is
pressed against the test subject is referenced 35. A ten-
sile direction 36 derives for the measuring arrangement
of FIG. 5. The measuring arrangement of F1G. § has a
rotatable fastening 37 around which the second part of

the measuring mount 39 can be rotated in the direction
38.

FIG. 6 shows the aperture region of coaxial test
probes 5 when the test subject comprises a connecting
line 1n coplanar line technology. The length L of the
nose 25 can be variably adapted to the respective test
subject. The aperture region of coaxial test probes is
shown in FIGS. 2 through 5 for test subjects having
connecting leads in asymmetrical microstrip line tech-
nology.

FI1G. 7 shows the overall arrangement of a planarly
constructed test probe. This test probe is composed of a
basic structure of carrier material and base metallization
45 onto which a further dielectric layer 44 with the
upper conductor 46 1s applied. The overall structure of
this test probe may be shielded under certain circum-
stances by a further metallization 47. The overall struc-
ture of the test probe can comprise a nose 28. The right-
hand part of FIG. 7 is a section through the center of
the left-hand part of FIG. 7. FIG. 7 shows a microstrip
line test probe for test subjects having connecting lines
in asymmetrical microstrip line technology. In modified
form, such a microstrip line test probe is also suitable for
a test subject having connecting lines in coplanar line
technology. |

For use of a test probe in microstrip line technology,
the junction to the measuring system occurs via a suit-
able microstrip line-to-coaxial line junction. The test
probes can be movably seated similar to the test probes
of FIGS. 2 through 5.

Test probes can be manufactured in coplanar or
asymmetrical microstrip line technology or in triplet
technology with respectively slight modification of the
basic structure of FIG. 7.

Independent of use in the measuring arrangement, the

test probes are suitable for measuring integrated circuits
on a chip level that are firmly implemented in a hybrid
constructed circuit.

As a result of the double line structure, these struc-
tures can be used 1n a broad frequency range beginning

- with a frequency of zero.

635

FIGS. 8 and 9 shows multi-conductor structures
wherein the test probes § comprise a plurality of inner
conductors.

FIG. 8 shows a cross section through a shielded dou-
ble hine system (three-conductor arrangement) having
two inner conductors 47 and one outer conductor 48.
FIG. 9 shows a cross section (aperture region) through
a planar multi-conductor structure having a base metal-
lization 49, a plurality of overhead conductors 50, a
shielding 51 and two dielectrics 52, 53.

FIGS. 10 and 11 show coaxial and planar filter struc-
tures. Networks can be integrated into the test probes 5,
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for example, for decoupling radio-frequency power, for
matching, attenuation and filtering of harmonics or the
like. Corresponding networks can also be applied on the

test subject holder. FIG. 10 shows an overhead conduc-
tor structure of an adapted test probe § with DC block-

ing capacitor 34 and DC supply 58 in planar line tech-
nology. The arrow 56 points to the measuring system
and the arrow 37 points to the test subject.

FIG. 9 shows schematically a longitudinal section
through a filter or matching network in coaxial line
technology. The test probe of FIG. 11 has an inner
conductor 12, an outer conductor 43 and a nose 258. The
measuring arrangement of the present invention can be
composed of two parts for every junction between the
test subject and measuring mount, these two parts being
connected to one another via a hinge or joint (F1GS. 2
through 5). The first part is composed of the test subject
carrier that 1s the same for all test probes and 15 com-
posed of the further, lower part that is movable in the
three spatial directions (x, z; continuous motion; y; two
conditions).

The second part is composed of the mount for the
respective test probe and of the overall, upper part that
is either manufactured of a material that has optimally
few reactances onto the operating properties of the
measuring arrangement or that is coated with a suitable
damping material.

The test probe 1s ngidly connected to the second part.
The base plate 10 of the test subject carrier has an elec-
trical contact with the base metallization 32 of the quasi-
planar circuit on the shortest path.

The mount 8 of the test subject carrier 1s composed of

a material whose properties have optimally few reactan-
ces onto the operating behavior of the arrangement, for
example of a dielectric having a low value of the per-
mittivity factor that is also coated with a suitable damp-
Ing or attenuation matenial. The test subject can be
exactly fixed on the basts of additional measures such as,
for example, alignment pins 9 in the carrier base plate
10. The test subject carrier is resiliently seated in order,
first, to guarantee an improved contacting of the junc-
tion between the test subject and test probe and, second
to guarantee a junction having constant pressing power
(spring constant). The test subject carrier can be moved
in the x-z plane and can also be moved in the y-direction
by computer-controlled with the assistance of a coordi-
nate table, for example corresponding to an adjustment
rule.
- Respectively one measuring mount 21 through 24 is
movably arranged with respect to the test subject per
test probe 5 in FIG. 1. In combination with the mobility
of the test probes § in a longitudinal direction of these
test probes and via a further hinge or joint in combina-
tion with the resilient holding of the test probes and test
subject, the movable seating of the two parts of the
measuring arrangement of the test probes § via a hinge
or joint at a location that does not influence the operat-
ing behavior of the arrangement, guarantees optimum
contacting in the region of the junction of the test sub-
ject line and the respective test probes § in their aper-
ture region on the basis of manual or automatic motion
of the arrangement in y-direction. A test subject line can
thereby be an asymmetrical microstrip line or a copla-
nar Jine with/without base metallization. Over and
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the two parts of the measuring arrangement is also pos-
sible. Both arrangements enable a reproducible, fast and
computer-controlled adjustment. A microscope (man-

8

ual adjustment) or an electrical signal that can be de-
rived from the reflection or transmission behavior of the
circuit, from a reference structure in common on the
test subject or on the test subject holder or from the
output signal of a suitable, conventional means (auto-
matic adjustment) serves for monitoring the adjustment
of the inner conductor of the coaxial line or, respec-
tively, of the overhead conductor of planar test probes
on the overhead conductor of the planar line of the test
subject. This electrical signal need not necessarily be
derived from the behavior of a planar structure in the
microwave range. Optical or electronic means of a
conventional type are also suitable for this purpose. The
reflection or, respectively, transmission behavior of a
microstrip line dependent on the adjustment or on the
excitation behavior of a resonant structure can, for ex-
ample, be utilized for this purpose in the microwave
region.

A measuring arrangement of the present invention
can be part of a conventional, computer-controlled
measuring system for identifying the analogue or digital
electrical behavior of the test subjects (for example,
network analyzer, TDR measuring position, noise mea-
suring position or the like). This combination of measur-
ing system and mechanical measuring arrangement with
computer-controlled adjustment of the test subject per-
mits nondestructive, completely computer-controlled
and error-corrected (calibration method) measurement
of quasi-planar circuits on small substrate surfaces.

The present invention provides a reproducible con-
tacting, low wear of the test probes, automatic control
of the adjustment procedure for small cross sectional
dimensions of the test probes and for small overhead
conductor width of the microstrip lines on the test sub-
ject and also allows measuring events in a short time
period. Also 1n a manually implemented measurement
the present invention allows a fast changing of the test
subjects and employment in series measurement.

An automatic adjustment 1s advantageous for ex-
tremely small widths of the overhead conductors (cor-
respondingly low thicknesses of the substrate 11).

Below a certain width of the overhead conductor of
the test subject, 1t is advantageous to use a test probe in
planar technology. The manufacturing tolerances of the
coaxial test probes, have a greater influence on the
electrical behavior with increasing miniaturization,
characterized by the characteristic line impedance and
the wavelength constant of the fundamental wave.
Added thereto 1s the behavior of the junction from the
test probe to the measuring system (voltage standing
wave ratio on the line). In the present invention, the
contacting between test subject and test probe occurs
either by the movement of the test probe, by the move-
ment of the test subject holder or by movements of the
test probe and the test subject holder in a bipartite ar-
rangement per test probe, this bipartite arrangement
according to FIGS. 2 through § being mechanically
coupled or mechanically uncoupled.

The test probes can comprise a nose 25. A pressing
mechanism provides adjustment of the coaxial inner
conductor or, respectively, of the overhead conductor
of a planarly constructed test probe. The contact pres-
sure of the test probes against the lines of the test subject
can be very precisely defined, for example by defined
weights or spring constants that take affect at a suitable
location at the bipartite mechanism.
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All test probes can be moved independently of one
another, can be moved in groups or can all be moved in
COmmon.

The test probes serve the purpose of contacting be-
ginning at zero frequency.

‘Conventional test probes as known from probe mea-
suring positions can also be utilized in the measuring
arrangement insofar as they do not measurably influ-
ence the behavior of the circuit.

Independently of the employment in the proposed
measuring arrangement, the test probes and their
mounting and adjustment can also be used for direct
testing of integrated circuits and chip arrangements
within an overall circuit, for example GaAs chip ar-
rangements on through-contactings or chip carriers.

A criterion for the automatic contro! of the adjust-
ment procedure and of the measuring procedure can be
derived from the measured signals at the test subject or
at a reference subject. The automated adjustment of the
test subject or of the test probes (separately or in com-
mon) derives therefrom. The reference structure can be
mounted on the test subject or on the holder of the test
subject. The control signal for moving the arrangement
can be acquired with optical or electronic networks or
with mechanical devices.

The present invention provides the contacting be-
tween the test subject and test probe with the assistance
of a bipartite mechanical arrangement for every junc-
tion between test subject and test probe.

“The invention is not limited to the particular details of
the apparatus depicted and other modifications and
applications are contemplated. Certain other changes
may be made in the above described apparatus without
departing from the true spirit and scope of the invention
herein involved. 1t is intended, therefore, that the sub-
ject matter in the above depiction shall be interpreted as

illustrative and not in a limiting sense.
What 1s claimed is:

1. Measuring position for a microwave component,
having a carrier for the microwave component and at
least one test probe, comprising spatial positions of the
at least one test probe being variable and adjustable in
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three spatial dimensions relative to a spatial position of

the carrier, at least the one test probe being variable and
adjustable in three spatial dimensions, and the at least
one test probe having a structure for exerting mechani-
cal pressure onto the microwave component such that a
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nose of the at least one test probe substantially contacts
the microwave component.

2. Measuring position according to claim 1, wherein
the spatial position of the carrier is variable and adjust-
able 1n three spatial dimensions.

3. Measuring position according to claim 1, wherein
said measuring position further comprises a means for
automatic adjustment of at least one of the carrier and
the at least one test probe.

4. Measuring position according to claim 1, wherein
the at least one test probe has the form of a coaxial line.

5. Measuring position according to claim 4, wherein a
coaxial outer conductor of the coaxial line presses
against the carrier.

6. Measuring position according to claim 1, wherein
the at least one test probe is rotatably seated relative to
the carrier via a means for providing a hinge.

7. Measuring position according to claim 1, wherein
the measuring position comprises a plurality of test
probes and wherein the test probes are chronologically
movable in arbitrary combinations.

8. Measuring position according to claim 1, wherein
the measuring position further comprises a means for
direct testing of a semiconductor component within a
microwave circuit of the microwave component.

9. Measuring position according to claim 1, wherein
the at least one test probe has a multi-conductor struc-

- ture.

10. Measuring position according to claim 1, wherein
the measuring position further comprises a network
mtegrated into the at least one test probe.

11. Measuring position for a microwave component,
having a carrier for the microwave component and at
least one test probe for contacting the microwave com-
ponent, comprising a spatial position of the at least one
test probe relative to a spatial position of the carrier
being variable and adjustable in three spatial dimen-
stons; the at least one test probe being a coaxial line
having at least a coaxial outer conductor which presses
against the carrier; and the at least one test probe being
rotatably seated relative to the carrier via means for
providing a hinge.

12. Measuring position according to claim 11,
wherein the spatial position of the carrier is variable and
adjustable in three spatial dimensions.

13. Measuring position according to claim 11,
wherein the at least one test probe has a structure for
exerting mechanical pressure onto the microwave com-

ponent.
*x *x % % #
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